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We shall not cease from exploration
And the end of all our exploring
Will be to arrive where we started
And know the place for the first time.
For one hundred years in claim and counterclaim we have
developed what have seemed at times to be highly diverse and divergent lines
of thought in the theory of library classification. However, I believe not only
that these different developments have contributed to our present philosophy
and model of classification, but also that their differences were more apparent
than real we have often been bewitched by the appearance into paying
insufficient attention to the creature beneath. In a very real sense, the most
sophisticated modern theory is less a new structure founded on the work of a
century ago than it is simply a validation and realization of that work.
In order to describe what we have now I must review how we came to
have it, since the study of classification is often a matter of hindsight, of
determining the principles that are the key to good organization in existing
classification schemes. For this reason, I shall propose a theoretical model that
seems to lie at the heart of all fruitful classification and indexing
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developments of the last one hundred years. I shall also refer to several
episodes in the history of classification and indexing, and draw from those
episodes the elements of greatest significance to point out an overall pattern,
even though these elements may have seemed of great significance neither to
their authors nor to their audiences.
In the world of documentary classification we must deal with assemblies
of ideas: of objects, the problems or operations that affect them, and their
context in time and space. It is not enough to imagine hierarchies of simple
units of knowledge; the notations or codes by which we represent these
assemblies must themselves be simple enough to be flexible also and indeed
flexible enough to be simple. It matters little whether we use words or
arbitrary symbols as our codes, as long as the basic elements of the codes are
simple, are comprehensible, and permit development and change without
inhibiting consistent practice. Within the components of the assemblies it is
desirable to have recognizable families of related concepts in order to move
easily to unfamiliar levels of detail. Again, it matters little for this argument
whether these family relationships, generic or functional, are displayed in
explicit hierarchies or revealed implicitly through reference instructions.
At the beginning of our history stands one of its greatest landmarks:
Dewey's Decimal Classification. Dewey's achievement, on inspection, is almost
incredible perhaps not as extensive as Ranganathan's, but infinitely bolder in
the context of his era. In Dewey's day the notion of a universal classification
scheme was revolutionary. Librarians made their own schemes, according to
the vagaries of local academic preference or uncomfortable architecture. They
borrowed schemata from philosophy (thereby limiting themselves to unitary
organization), and notation from anything from an inchoate mnemonic urge
to a reflection of the names of benefactors of parts of their collections.
Dewey himself claimed credit for several features of his scheme: its ability to
locate books relatively on the shelves, thus overcoming the accidents and
limitations of fixed location in different libraries; its easy and mnemonic
decimal notation; and its relative index, which encouraged consistent
application. He emphasized that the scheme was a classification for
documents, although he did not claim this as quite the innovation that it
really was. He never specifically claimed credit for one of the most innovative
aspects of the documentary basis of the scheme: the combination of more
than one kind of idea was allowed and encouraged, reflecting the multitopic
nature of documents.
All of these features are related. Relative location would be impossible
without a notation that did not expand as knowledge grows, without changing
the symbols used to represent already established major groupings or classes.
The index must have unique and explicable notation to point to. What Dewey
called "close classification" is impossible without the combination of ideas not
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only in explicit enumeration within the scheme, but also implicit in the
availability of components whose notation facilitates assembly by the
classifier.
Dewey's decimal organization and decimal notation have been criticized
for the constraints they place on the true structure and division of knowledge.
This is particularly true of the decimal notation, although the two have often
been confused by intellectually myopic librarians. In fact, the decimal
notation rarely inhibits proper division; there are many classes that do not use
all of the ten notational divisions available, and others that use them as major
groupings in classes with more than ten members the class 970 North
America is an example of both cases. The expressive use of the decimal
notation with its fractional division contains a powerful mnemonic effect.
Although a user may not know the meaning of 621.384152 FM radio systems,
he will know that it lies in the field of 621.384 radio engineering, or at least
in 621.3 electrical engineering. Dewey's practice of using notation consistently
to represent concepts, often in combination with others, offers the effect of
scheduled mnemonics, exploited later by the Universal Decimal Classification
and Ranganathan's Colon Classification.
My thesis, however, concerns the internal organization of subjects, and it
is in this connection that Dewey often only half-knowingly, made his greatest
contribution in the exploration of the consistent construction of multitopic
assemblies. His methods are clearest in the simplest classes, such as language,
literature and history. In 400 language, for example, he recognizes that books
may be written about two aspects of language (what Ranganathan later called
facets of language): (l)the general theoretical aspects of language like
structural systems (grammar), and (2) the particular languages, like English. He
listed the theoretical aspects first, in 410, and the languages after them in
420-499, to achieve an order on the shelves that proceeds from the general to
the particular. But then he went on to admit the subdivision of collections on
particular languages, by the theoretical aspects, so that 420 English might
include, for example, English grammar, and he arranged for the characteristic
notation for 410 to be used to subdivide the language in this case 5 from
415 structural systems (grammar) to create 425. This simple example reveals a
model that has scarcely changed for one hundred years: the recognition of the
characteristic aspects of the subject, the separate listing of those aspects in
general-to-specific order, the availability of the detail from general aspect to
divide the specific aspects further, the consequent assembly order of specific
aspects divided by general aspects, and the mnemonic effect of the consistent
use of simple notation from the two aspects.
Dewey made early use of standard subdivisions; in particular, the 09
history subdivision formed geographical subdivisions for any class by
introducing further notation from the 900 class with its wealth of
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geographical detail. Before the turn of the century, at least parts of the
Decimal Classification offered recognizable and descriptive notational as-
semblies to designate entities or events, the problems affecting them or the
operations they undertook, and their geographical and chronological context
but not always. Dewey's internal class organization was often limited and
confused. Sometimes he listed the several aspects in a class in a proper
general-to-specific order, but failed to make provision for their combination;
sometimes we can discern by hindsight the existence of two or more
characteristics in the initial division of a class, but Dewey listed the resulting
subdivisions not in ordered groups, but in a confused and confusing order. It
is interesting to note that many of those subjects were emergent disciplines in
Dewey's day: sociology, education, psychology their features were known but
had no recognizable shape. It is also interesting to note that in later editions
of the scheme, the clarity of Dewey's unconscious organization was such that
reorganization was relatively simple and mostly successful. However, Dewey
was limited, as were all classificationists after him, by his contemporary
climate of thought. Dewey could not think of a better organization for law or
education, because he had no theoretical model against which to match the
concepts he observed in those disciplines, and by which to organize them.
That theoretical model began to emerge as a result of the study of successful
elements of the Decimal Classification, and also in the pragmatic development
of its inherent synthetic principles in the Universal Decimal Classification
(UDC).
The 1895 Brussels conference sought ways to organize collections and
bibliographies full of material in a variety of nonbook forms and about
increasingly complex topics. The solution was to develop Dewey's Decimal
Classification as a universal scheme that emerged as the Universal Decimal
Classification in recognizable structure in 1906 and in name and detail in
1928-33. Much has been made of the extensive array of auxiliaries provided in
the scheme; auxiliaries of addition and extension, of language and form, and
of place, time and race. However, the main contribution in these areas is the
use of nondecimal punctuation marks to signal the use of decimal notation
already available in Dewey's scheme. This notational signaling allowed what
had been done in limited areas in Dewey's scheme to be done in UDC
universally without specific instruction. Whereas Dewey sometimes divided a
subject by place without his usual indicator 09, but otherwise left it to the
classifier to add 09, etc., on his own initiative, UDC created a general
auxiliary for place by using Dewey's detail for 940-999 (now the Area Tables)
and enclosing the number in parentheses to be used anywhere. Whereas Dewey
almost always limited chronological subdivision to places specified in history,
UDC created a general auxiliary for time, and enclosed dates, periods and
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notation for other chronological phenomena like periodicity in quotation
marks, and allowed them to be used with any number in the scheme.
UDC's two principal contributions were the special auxiliaries and the
use of a relational sign (initially the colon) to link any two notational
elements. The special auxiliary is a specially notated list, usually of general
aspects, theoretical topics, operations or problems with a class, whose
members may be used to extend or modify any specific topic in that class. It
represents a realization of the model already described as displayed in some of
Dewey's classes. The notation of a "short dash" or "point zero" sets the
special auxiliary off from the specific topics in the class and allows free
assembly of the components.
The relational sign offers the same potential, but over the entire range of
the classification schedules. There are no listed notational elements; the
classifier may use the colon (and later also square brackets) to extend any
class number by any other class number. Thus, both 633.491:632.3 and
632.3:633.491 may mean parasitic diseases of potatoes. However, only the
former notation uses the thing/problem assembly order usually compelled by a
special auxiliary; the classifier must therefore have an accurate perception of
the character of the elements to be assembled, especially if more than two
elements are involved. UDC itself recognized the dangers inherent in the use
of this auxiliary and took away much of the value of the relational sign by
the instruction to use both assemblies (an adroit maneuver called "reversing
about the colon"). This practice effectively limited the relational sign to
assemblies of only two components, and prevented the exploration of the
problems of assembly of more than two components. In UDC, complex
assemblies used the comparatively unadventurous common auxiliaries to specify
the obvious and superficial contextual detail. It was left to Ranganathan to
explore the intricacies of assembly order of several aspects internal to a
subject.
During the nineteenth century the problems of the assembly of the
component aspects of a complex subject were the concern also of indexers
using natural language. They were, for instance, the predominant concern of
Kaiser in his Systematic Indexing of 1911, which dealt with questions left
unanswered by Cutter in his 1876 rules for the dictionary catalog. Cutter
was mainly preoccupied with subject/place and with thing/kind-of-thing
assembly, and with word order in phrase headings; he proposed a
quasi-grammatical logic based on the structure of English syntax. Such a
feeling was appropriate to an age that sought both the common origin of
tongues and a syntax common to all tongues based on an assumption of
consistent human cultural behavior. Fenollosa, in Art of the Chinese Written
Character as a Medium for Poetry (1910), suggested the natural order of
events in the world as the key to a universal syntax, unaware of dissimilarities
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as great as those between Hopi Indian culture and our own such that they
have a different concept of time itself and the linear sequence of cause and
effect, related to the absence of a verb structure recognizable in our terms. It
was left to Edward Sapir and Benjamin Lee Whorf to explore the complex
interaction of language and thought that makes us doubt the simplistic
assumption of universal grammar except in the more abstract terms of
Bloomfield and Chomsky.
Cutter's reliance on natural-language order worked well in noun/noun or
adjective/noun assemblies, where in English grammar the modifying term
stands first thus producing consistently specific headings. Unfortunately, in
an alphabetical index the same principle scatters members of the same group
(represented by the second word) to wherever the first words are found. The
classifying of any group that traditionally or usefully should stand together
thus raises a conflict in the indexer's mind to the point of encouraging a mild
professional catatonia that has prevented the development of a coherent body
of principle to the present time. The only guide to practice is the Library of
Congress subject catalog, affected more by the necessities of logistics and
administrative consistency than by the epistemology of the information
explosion. The problem grew worse with the increasing occurrence of
entity/activity combinations; the conflict was now between adjectival
noun/verbal noun and participle/noun, e.g., serials cataloging and cataloging
serials. Kaiser's solution was the use of the formula concrete/processan
explicit instruction reflecting the entity/activity assembly order already
observed in some classes of the Decimal Classification and the Universal
Decimal Classification. Kaiser's suggestion was simple enough, but radical in
the contemporary tradition of alphabetico-specific indexing based on
natural-language order.
In the same decade a classification scheme was published that stands out
as the strangest and most ironic experiment of all: Brown's Subject
Classification. Of all classificationists, Brown, either instinctively or acci-
dentally, was the most innovative and visionary, and also most imprisoned by
his contemporary climate of thought. Dewey's scheme, the Universal Decimal
Classification, Cutter's Expansive Classification and the emerging Library of
Congress Classification were all organized around the disciplines then, as now,
accepted as the main divisions of knowledge. All works in the field of
medicine are grouped together, as are all works on economics, history, or art,
but the specific subject "bubonic plague" will find a place in all those classes
for its several different aspects. Brown proposed a scheme based on concretes
like bubonic plague, that would collect at those concretes all their aspects and
problems, like the medical aspect, the historical aspect, the economic aspect,
and so on. This organization principle extended the entity/general aspect
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assembly order to include even the discipline name, as being of the greatest
generality. There is a distinct logic in this arrangement denied by the
discipline-based schemes; that is, in a discipline-based scheme we may organize
a class as:
zoology
(theoretical aspects)
embryology
(animals)
horses
and assemble the components in the retroactive order horses-embryology--but
we do it within zoology. Brown's principle would look higher up the chain of
general topics and include in its logical place as a general term:
horses-embryology
horses-zoology.
In Brown's classification scheme all general aspects of all subjects,
including the names of disciplines, are included in a single auxiliary table
whose members may be used to subdivide any specific concrete. Of course, in
Brown's day a classification had to have notational order, and Brown was
compelled to organize a sequence of main classes in order to organize his
concretes, and also in order to list the disciplines when they stood wholly as
themselves and not as aspects of a concrete. The result was a rather simple
and limited hierarchical classification in which concretes appeared only once,
under what Brown considered their original, basic discipline; all other
disciplines where they might otherwise have recurred were left empty of
everything except activities and problems peculiar to them. The result was to
inhibit the growth of the subject classification in the logical direction of its
philosophy, and instead clumsily convert it in development and application
(mostly in Britain) into a simple, homespun, discipline-based scheme. Had it
not been for the inhibiting effect of contemporary assumptions about
classification, Brown might well have anticipated the later work of the British
Classification Research Group by fifty years. But like Dewey, he had no
theoretical model with which to measure and organize; his work provided the
phenomena that others could analyze and build on.
Courtesy and stature demand notice of the Library of Congress
classification and also of the work of Henry Evelyn Bliss in his books The
Organisation of Knowledge and the System of the Sciences and the
Organisation of Knowledge in Libraries and, of course, the expression of his
theories in his work, A Bibliographic Classification. The Library of Congress
Classification is a large and powerful scheme, but its structure and detailed
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organization owe more to the administrative policy of subject departmentaliza-
tion in the Library of Congress and to the book collection that it is designed
to organize physically, than to a body of principle designed to respond to the
epistemological complexities of the world of information today. Almost by
definition the Library of Congress Classification (LCC) is a return to the
pre-1876 world of in-house classification schemes affected by the physical and
political pressures of a single institution, and used by any other library at its
own risk. This is in no way to deny the position and power of the LCC
scheme; indeed, it may be pertinent to note here that in a generation or so it
may be the only scheme still used for shelf classification. If that happens, it
will be because of the authoritative position of the Library of Congress and its
contribution to catalog information in general libraries, rather than to any
internal excellence. As knowledge and information grow quantitatively and
change qualitatively, there is less need and even less opportunity for the
detailed physical organization of library material on shelves. Even the Library
of Congress scheme may ultimately be and probably should be replaced by a
general classificatory grouping with simple, repetitive mnemonic notation to
prevent the need for the gross movement of readers around the library;
subject access to material will be by detailed computerized indexes available in
on-line or printed form. In that future, classification will truly be a
fundamental study, since its essence has always been that of an organizing
principle to assemble or relate the component elements of complex topics; the
manifestation of that principle in a single, enumerated hierarchy with a
notation is almost secondary.
For Bliss, however, the manifestation was paramount. In spite of a
historical and philosophical study lasting almost a lifetime, Bliss did not
include in his classification scheme many features beyond a developmental
order of main classes (lost in a large library), an array of auxiliary schedules as
extensive as those of UDC, and a notation whose overriding quality of brevity
obscured almost every other advantage of the scheme. As with Dewey's
Decimal Classification, the seeds of development and good and flexible order
are there, and they may yet be brought out by the work of revision currently
in hand at North London Polytechnic, although the revision may be so drastic
as to suggest less a facelift than the transmigration of souls.
Of all classifiers, only Shiyali Ramanarita Ranganathan has been able to
respond pragmatically to classification problems and later to analyze his own
work to produce a new body of principle. Of all his achievements this may be
the greatest. During the 1920s Ranganathan forsook mathematics for
librarianship and, encouraged by the teaching of Berwick Sayers, rejected all
existing schemes for their logical and developmental inadequacies, and began
to design his own scheme. He used the entity/activity assembly pattern
common to Dewey's and Kaiser's methods, and the notion of explicit and
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detailed auxiliaries from the Universal Decimal Classification. He especially
emphasized the relational device of the colon, which he strengthened by using
it to link even the component aspects with subjects, and he added two
features of his own: a new and more economical way of listing the aspects
within subjects, and a consistent order of assembly (and therefore order of the
subdivision of complex topics) that simplified access to the scheme or to
collections and indexes using it.
Ranganathan realized the true potential of Dewey's recognition of two
aspects of a subject, and their assembly to describe complex topics. Dewey
nearly always specified the assembly by instruction and within a complete
notational framework, as when he extended 420 English language to make
425 English syntax by adding the 5 meaning syntax from the 415 syntax
general theoretical aspects of language under 410. The Universal Decimal
Classification had made it more explicit by the use of the colon to make
420:425, and by going further still in using a special auxiliary to make 420-5,
omitting the "41" since the division took place within the class 4.
Ranganathan confirmed, extended and generalized this practice. He developed
the aspects of subjects separately, calling them the facets of the subjects.
Instead of including the more general facets as enumerated subdivisions of the
more specific, as Dewey and the Universal Decimal Classification often did, he
gave instructions always to combine the individual notation of topics from
different facets by a colon. Thus, within the main class T education, the first
facet contains educational institutions, and universities has the number 4. A
document on university education is given the notation T4. Educational
problems and methods belong in another facet, called by Ranganathan the
energy facet and prefaced by a colon, where curriculum has the number 2. We
may combine these two components (or isolates, as Ranganathan called them)
to give T4:2. If we have a general work on curricula we may therefore assign
it the class number T:2. Thus the colon becomes a constant indicator of the
problem or energy facet.
After his first edition, Ranganathan extended the scheme as problems
emerged in practical classification, although he sought always to obey the
fundamental principles of logical classification, and also to be consistent with
logical practices that emerged as the scheme developed. For example, he noted
that sometimes members of different levels in a generic hierarchy might need
to be used together in assembly, as in buildings and parts of buildings. He
consequently recognized two separate facets (or levels of facet) in order to
provide for that assembly. He also noted that some operations need agents to
perform them, and so an additional facet of agent would be necessary for
combination with operations. By the 1940s there were enough different kinds
of facets for Ranganathan to identify definite categories, and to propose a
consistent scheme of indicators to introduce them at any time. To introduce
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extra levels of the facet of entities (which he called personality) he used a
comma; for the facet indicating the material of which an entity might be
made he used a semicolon; for the facets listing activities or problems or
operations (the energy facet) he used the colon, as he had done from the
beginning; and for the facets of geographical and chronological specification
he used the period, with different notational symbols with each. This overall
categorization of facets gave the formula PMEST (personality, material,
energy, space, time), which manifested that same order of increasing generality
of the aspects assembled together that we have observed since Dewey and
Kaiser a principle which Ranganathan called decreasing concreteness.
Not all subjects use all kinds of facets, and some have more than one
level in a single kind of facet; indeed, some have pervasive or overriding facets
called system or special facets like schools of thought in philosophy or
soil-less farming in agriculture. All subject classes are equipped with an explicit
formula showing what facets they contain, and in what order isolates from the
facets may be assembled. The notation of the main classes is alphabetic,
usually a single letter (but sometimes two) and the notation of the facets is
numerical in fractional division. Ranganathan also provided for the combina-
tion of elements from different subjects. The Universal Decimal Classification
had already allowed this through the relational device of the colon, but did
not indicate why or how such combination took place, except on an ad hoc
basis. Ranganathan identified several kinds of phase relationships; these were
to indicate influence, difference, comparison and orientation, as well as a
general relationship. He provided a special notation to indicate each kind, and
later even provided for phase relationships at different levels of subject
division. He also developed an elaborate provision for specifying the form of
the document.
Ranganathan's habit was to extend his own theory by a critical
examination of the pragmatic answers that he had provided as consistently as
possible within the theoretical framework developed to that point. By the
1950s he had identified and named many of the principal phenomena of
multidimensional classification and had provided a working model of a new
type of general classification scheme. Dewey's Decimal Classification and the
Library of Congress Classification are usually termed enumerative because they
attempt to enumerate specifically all the topics covered by the scheme. The
Universal Decimal Classification is often called a synthetic classification
because it synthesizes or assembles notation from a general list to represent
complex topics not specifically enumerated in the scheme. All schemes that
assemble notation for this purpose fall into this category, but Colon
Classification and many schemes after it form a special subclass of synthetic
schemes called faceted classification schemes, because they assemble elements
from separately listed facets within each class; there is no (or very little)
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precoordinated assembly with a single notation. Because the facets themselves
have a hierarchical order represented by the order of assembly and contain
little hierarchies of isolates in generic groupings, Ranganathan perceived a
single chain of increasingly intense subdivision in any assembly of notations,
since the faceted classification scheme is only a kit of parts representing an
w-dimensional classification. One of his most practical contributions to
indexing besides the Colon Classification itself is his method of indexing by
chain procedure including alphabetical subject entries for levels indicated by
the chain implicit in the class number, whether or not the collection includes
any material at that level, in order to facilitate entry into the system for an
inquiry at any level.
The recommendations of the 1948 Royal Society Conference and the
interest of English librarians like Bernard Palmer, A. J. Wells, D. J. Foskett,
and Jack Mills led to the establishment in 1950 of the British Classification
Research Group (CRG). This group discussed and promulgated Ranganathan's
theories, and in doing so translated them for the western world from the more
elaborate and philosophical terms of Ranganathan himself. The members of
CRG worked out special classification schemes of this new faceted type and in
doing so provided a model that is still used today, even after CRG itself has
moved on. The definitive expression of their theories is found in the 1957
Proceedings of the International Study Conference on Classification for
Information Retrieval, otherwise known as the Dorking Conference, and in
Brian Vickery's Faceted Classification, written in 1960 to guide librarians in
constructing classification schemes. A. J. Wells became editor of the new
British National Bibliography (BNB), and confirmed the new theory in the
public library sector as the other members of CRG had for special
libraries by insisting on good facet order in applying Dewey Decimal
Classification notation to the books in the BNB. He also advocated such order
in extending the notation where it fell short in Decimal Classification, and in
using chain procedure to construct the index to the Bibliography's classified
main listing.
A typical special-faceted classification of the type developed by the
members of CRG has a core schedule for a single discipline or interdisciplinary
area, in which the constituent facets are arranged in increasingly specific order
and assembled retroactively in order of the increasing generality of the
component terms, so as to represent complex topics. Unlike Ranganathan's
scheme the facets are not rigidly assigned to categories, although the PMEST
formula is reflected in the developing spectrum they cover. The notation is
often alphabetic, because it offers a greater number of symbols and thus
shorter notation for any given isolate, and the use of capital letters for the
facets and of lowercase letters and sometimes numbers for the detail within
them obviates the need for facet indicators. Any isolates may be used in
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combination; the only rule for assembly is that they be assembled in reverse
order of the notation, to achieve a proper order of decreasing concreteness. In
addition to the core schedule, there may be a fringe schedule which lists areas
supportive of the core, although not belonging to it, such as the relationship
of computer science or education to library science. The fringe schedules are
not usually worked out in great detail, and are not used in combination as
often as the core schedule.
The significance of the early work of the CRG (apart from introducing
Ranganathan's ideas to the western world) was to develop a simple model for
faceted classification that acknowledged the principle of decreasing con-
creteness for organizing the assembly of components without imposing a
limiting categorization. One evidence of this acknowledgment appears outside
pure classification in the work of E. J. Coates, a CRG member who had
already worked on the BNB and devised a faceted classification for music for
the British Catalogue of Music. Coates founded the British Technology Index
and used CRG principles to organize natural-language subject headings of
considerable complexity. In one sense Coates was heir to Kaiser, since his
basic formula (thing/material/action/agent) reflects Kaiser's concrete/process
formula, but in another and very real sense Coates's work was closer to the
Ranganathan/CRG tradition. Coates's subject-heading formula followed an
order of decreasing concreteness, and his automatic construction of references
among the natural-language terms in headings relies on the assumption that
the decreasingly concrete terms are logical steps in a chain. A significant
departure from previous index-language construction came in his abandonment
of a controlled vocabulary derived in advance from a study of the literature.
Coates relied on his formula and reference structure to control subject
statements as they occurred, but the growing index became its own authority
file for the vocabulary. Until this development, the classic method had been
to (1) analyze a sample set of documents in the field, (2) determine the
concepts and their relationships, and (3) determine the best terms to represent
them (clearly a necessary operation for classification, with its need to organize
even similar terms in an orderly array). For almost the first time, the tools of
faceted classification development were used in natural-language indexing and
resulted in some new perceptions.
During this period another CRG member, Jason Farradane, proposed a
system of relational operators that would link terms in index statements
without regard for the existence of those terms in any formal arrangements
other than the document in hand. Whereas Ranganathan and the CRG had
concentrated on assigning terms to facets so that the relationships among
terms were implicit in the already announced relationship of the facets,
Farradane concentrated on the categories of relationship. His system of
operators is complex and almost mystical in its derivation from theories of
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perception and cognition, but handled empirically and admittedly somewhat
unfairly, it offers a good working system. It has contributed significantly to
the philosophy of the CRG work by Derek Austin on a new general faceted
classification, and of course to the new indexing system called PRECIS arising
from that work.
We should note that throughout the 1960s, work on the automatic
generation of index languages attempted to generate classifications or
quasi-classifications using statistical analysis of the text of documents or their
abstracts. However, in spite of elaborate recalculations, recomparisons, and
rematchings of terms against the numbers of documents using them, statistical
significance has so far failed to be accepted as semantic significance. Probably
the best seminal work was done by Doyle, with applications by Sally Dennis;
currently the most interesting work is that done by the Needhams, by Borko
and by Salton. Nevertheless, the results still lack the necessary intellectual
rigor.
I have said almost nothing about the thesauri used in post-coordinate
indexing. From the early days of what we might call "free-form"
post-coordinate indexing, the field moved toward ever-tighter control over
vocabulary and relationships, until with categories, links and roles, infixes,
etc., classificatory structure began to emerge. MESH (Medical Subject
Headings) added a systematic index that is a broad classification and two
thesauri (Thesaurus of Engineering and Scientific Terms, developed by the
Engineers Joint Council, and Thesaurus of ERIC Descriptors) have a similar
apparatus. The prototype ERIC thesaurus devised by Barhydt at Case Western
Reserve University had a frankly faceted structure, although the final
thesaurus was to be an alphabetically ordered vocabulary; the systematic
structure was to aid recognition of new terms and their relationships and
development of the reference structure. Possibly the best example of the overt
combination of faceted classification and alphabetical thesaurus came with the
fourth edition of the English Electric Company's faceted classification for
engineering and technology called Thesaurofacet, in which each side might act
as a main index language, depending on system requirements, with the other
acting as a complementary index.
Also in the late 1960s began one of the most significant developments
in the history of classification and indexing and the third major landmark of
the past one hundred years: the work on a general faceted classification
funded by NATO and carried out principally by Derek Austin on behalf of
the British Classification Research Group. Since Derek Austin's paper
elsewhere in this volume describes in detail the development of PRECIS, I
shall offer only an outline to support my thesis.
After considerable discussion in the 1960s, CRG agreed to simplify the
faceted approach even more than they had in the 1950s. From Ranganathan's
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five fundamental but separate categories they moved to a spectrum organized
according to the principle of decreasing concreteness. Now they resolved even
these shades of distinction into two areas: entities and attributes. With these
two categories of meaning they permitted the development of generic
groupings by the principle of integrative levels, taken from Joseph Needham,
in which collections of similar phenomena appear as an integrated unit at a
higher level. The entity and attribute categories do not have a distinct order
of priority, although it is typical for an index description to begin with an
entity; they are put together by the use of connecting symbols called
operators selected from a fairly generous list, in an order whose logic is
determined by the semantics of the words in the contexts of the statement.
The notational symbols of the operators automatically pull the string of terms
(each preceded by its operator) into a useful order. The categories of entity
and attribute may have a notation if necessary, or they may remain in
natural-language form. PRECIS is an alphabetical indexing system that has
grown out of that classificatory basis. To the vocabulary/operator structure is
added a presentation format in which the string of terms is presented with
each term successively in a lead position, qualified by any more general terms,
and with any remaining terms left as a display to complete the "precis" of the
article as described by all the indexing terms. To the intellectual elements of
the new general faceted classification, PRECIS has added a necessary element,
never previously explored, of a physical layout of display to aid the
comprehensibility of the index statement.
The intellectual elements of this new classification and of PRECIS
warrant close scrutiny. The operators, like Farradane's, and unlike Rangana-
than's, are independent of the categories or facets to which terms may belong,
but they reflect the meanings of those categories of terms dimly discernible in
Dewey and developed to a highly sophisticated level by Ranganathan. The
categories of entity and attribute seem to be direct descendants of the
categories clearly discernible in some classes of Dewey's scheme, and explicitly
stated by both Kaiser and Brown. In fact, however, they are an ultimate
reduction of the highly sophisticated development by Ranganathan of those
early, unformed categories. In the growth of many disciplines we may see a
progression from empirical observation, through pragmatic application, to
analysis and planned development. Dewey had an almost instinctive perception
of the fundamental means to organize classes, although he was limited by the
primitive state of the library art to simple, two-part structures. Against the
context of his time, however, his seminal contribution seems tremendous. The
towering baroque achievement of Ranganathan is at once the full and detailed
realization of what Dewey and the UDC attempted, and also the new thematic
foundation of a later age of classic simplicity.
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If this musical metaphor seems lavish, or if you misunderstand my use
of the term baroque, let me stress that Ranganathan was not so much the
beginning of a new age as the final realization of the potential of the previous
one. Ranganathan worked out in detail all the meaning and implication of the
intent and attempts of Dewey, Kaiser, Brown, and UDC. He is the Bach of
classification; all the contrapuntal experiments of his predecessors pointed to
his invention, and in that flowering lay the seed of the next development.
With the 1960s comes the age of synthesis, in which the previously apparently
incompatible traditions of systematic and alphabetic indexing, and pre- and
post-coordinate systems are seen to have a common underlying intellectual
structure.
The information explosion of the twentieth century has brought not only a
quantitative increase in knowledge, but also a qualitative change. Knowledge
no longer has the development mechanization or even the same structure it
had a century ago. Knowledge now grows by conscious synthesis in inter- and
multidisciplinary areas. The essential problems of bibliographic organiza-
tionthat books contain a variety of subjects and their aspects are aggravated
beyond the point where they may be ignored. Simple hierarchical systems
suitable for marking and parking material on shelves will soon outgrow both
their usefulness and their viability. General subject groupings, with simple
synthesis and an even simpler mnemonic synthetic notation may be the last
overt manifestation of the shelf classification. Nevertheless, it would be a
mistake to see those shelf classifications only as listing mechanisms; their
makers described them explicitly also as a means of naming and locating
subjects, and tracing relationships among subjects.
Browsing in the future may be easier and more efficient in printed
catalogs, or with a computer terminal display, using indexing systems based on
our better understanding of the real nature of classification. The world of
information has its own dimensions of space and time: we generate knowledge
in the vertical hierarchies of accepted disciplines, but we use it in horizontal
assemblies of relevant fact and method; we receive knowledge in known
patterns from the past, but we must use it always to answer as yet
unidentified questions in the future. In such a world, the heritage of
systematic classification may be the best way we can rely on to trace our
steps in terra incognita.
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